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destroyed ; this fact explains the absence of this and 
other microbes in the air at sea—the latter containing an 
appreciable amount of ozone." Innumerable experiments 
have surely proved that the absence of microbes in sea- 
air would be anticipated on mechanical grounds quite 
irrespectively of the possible subsidiary effect of ozone. 

We believe that Dr. Griffiths is primarily a chemist, 
and a number of pages in this work are devoted to the 
chemical products elaborated by micro-organisms; in 
this connection we are informed that yeasts secrete a 
soluble enzyme which converts maltose into dextrose and 
levulose (sic), nor is it easy to believe that this is a lapsus 
pluma , for the equation is given with the explanatory 
names beneath the formulae, thus 

Ci 2 H 2 20 u+H 3 0 = C 0 H, 2 O 0 -f C 0 H 12 CV 

[maltose] [dextrose] [levulose] 

Dr. Griffiths devotes a number of pages to the subject of 
hydrophobia, but in connection with the hitherto undis¬ 
covered vital cause of this malady we hardly think that 
either the public or the scientific world will feel much 
interest in the author’s statement that he has “observed 
a micrococcus in the saliva of a woman suffering from 
hydrophobia,” notwithstanding the categorical assurance 
which follows that “this microbe does not occur in 
healthy human saliva.” 

In dealing with the much-vexed subject of the etiology 
of pneumonia, the author refers only to the pneumococcus 
of Friedlander which has long been regarded as an 
ineligible candidate for the distinction of being the 
specific cause of this disease, whilst of the far more 
probable diplococcus of Frankel there is no mention 
whatever, nor indeed of the uncertainty which surrounds 
the entire question. 

Similarly, in connection with the bacillus of typhoid 
fever we find no mention of the closely-allied Bacillus 
coll communis, nor does the author appear to be 
acquainted with any of the modern methods which have 
been resorted to for its diagnosis, but contents himself 
with copying a long passage from Gaffky’s original paper 
of 1886 in which the statement is made that the well- 
known potato-test serves to distinguish this microbe from 
all others. Indeed, the transcription of long passages 
from the works of other authors is a striking feature in 
this book, and inasmuch as such extracts are not printed 
in different type, the reader must be ever on the alert for 
the small inverted comma, in order to know whether he 
has before him the words of Dr. Griffiths or those of 
some more or less distinguished authority. 

We do not think that any useful purpose would be 
served in pursuing this criticism further, nor should we 
have referred to as many points as we have done but 
that we have such strong reason to believe that the 
circulation of works of this kind among some sec¬ 
tions of the public is fraught with no little danger. 
It is by no means uncommon for persons without 
any special qualification whatever, but with plenty 
of cheap assurance and a smattering of informa¬ 
tion gleaned from semi-popular works like the one before 
us, to perambulate the country under the auspices of 
county councils and other equally competent bodies, and 
to deliver discourses or even write books on sanitary 
and hygienic subjects; so that if the sources from which 
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these retailers of third-hand knowledge draw are grie¬ 
vously inaccurate, it requires but little imagination to 
realise how serious may be the consequences. 


THERM OB YNA At ICS. 

Die Thermodynamik in der Chemie. Von J. J. van 

Laar. Mit einem Vorwort von Prof. Dr. J. H. van’t 

Hoff. Pp. xvi., and 196. (Amsterdam and Leipzig, 

1893-) 

WENTY years ago the first application of the 
second law of thermodynamics to the study of 
chemical phenomena was published by Horstmann, and 
shortly afterwards the whole subject was investigated 
by Willard Gibbs, but in a manner so general that his 
work failed to gain the recognition of physical chemists 
for many years. Within the last decade, however, pro¬ 
gress in this direction has been very rapid, and special 
branches or special aspects of chemical thermodynamics 
have received exhaustive treatment at the hands ot 
van’t Hoff, Le Chatelier, Duhem, Planck, and others. 
But if we except the novel and brilliant exposition in the 
new edition of Ostwald’s “ Lehrbuch der allgemeinen 
Chemie,” a general survey of the modern applications 
of thermodynamics to chemistry has hitherto been want¬ 
ing, and it is to supply this want that Dr. van Laar has 
written the present volume. 

The first half of the book is concerned with general 
thermodynamical principles and their application to the 
behaviour of gases and saturated vapours. The devia¬ 
tions from the laws of perfect gases are considered very 
fully—indeed, at inordinate length. As Prof, van’t Hoff 
says in his preface, the work is alternately text-book and 
memoir. Now, while this method of treatment may 
have its advantages, it entails an utter absence of balance 
between the various parts of the work. It appears, for 
instance, out of all proportion to devote a fifteenth part 
of the whole book to the discussion of the formula for 
the vapour pressure of a liquid. After making his way 
through thirteen pages of infinite series, differential 
equations, and determinants, the student finds that, 
when judiciously modified, van der Waals’s equation can 
be made to express exactly the relationship between the 
temperature and pressure of a vapour in contact with its 
liquid—a result (to the chemist, at least) quite incom¬ 
mensurate with the trouble involved in arriving at it. 

It is the second half of the work which is of special 
interest to students of physical chemistry. Beginning 
with the fundamental entropy principle of Gibbs, the 
author develops the various equilibrium equations, 
and gives a general proof of the important relation 
d log K/ffT = Q/RT 2 . Then come applications to concrete 
cases of dissociation and balanced action. The “ tempe¬ 
rature of transformation ” of phases of constant com¬ 
position and the “triple point” are next fully discussed, 
and the last portion of the book is occupied with the 
behaviour of dilute solutions. Here the new theories of 
osmotic pressure and electrolytic dissociation are viewed 
from the thermodynamical standpoint, many important 
constants being calculated afresh. The depression of the 
freezing point and of the vapour pressure in solutions, as 
well as the question of affinity constants, all receive ade- 



© 1893 Nature Publishing Group 











July 6, 1893] 


NA JURE 


221 


quate treatment. In discussing neutralisation, however, 
the author has fallen into a serious error. On page 178 
we find in italics the statement that “ when a base and 
an acid are mixed in equivalent proportions in aqueous 
solution they are transformed entirely, no matter how 
weak they may be, into a salt and water.” This is 
undoubtedly erroneous. A solution of potassium cyanide, 
for example, is never neutral, but always contains free 
potash and free prussic acid: The author has been led 
into this error by assuming in the construction of his 
equations that water is a perfect non-electrolyte, i.e. is 
not at all dissociated into ions. 

The chief defects of the book are the want of propor¬ 
tion already alluded to, an! the too bare formal mode 
of treatment. Fewer formulas and more text would better 


suit the requirements of the average student. The 
typography and clear arrangement of the mathematical 
sections of the work are admirable. It is to be regretted, 
however, that the text has not had the advantage of 
revision by a German proof-reader. The Dutch com 
positor is presumably responsible for some quaint speci¬ 
mens of German, and oscillates in his spelling between 
antiquated form; like “dasz,” “ nahmlich,” and painfully 
phonetic renderings such as “grafisch” and “ Kwadrat- 
vvurzel.” 


The book may be confidently recommended to those 
who already know the elements of thermodynamics and 
are desirous to learn the applications of that science to 
the problems of general chemistry. J. W. 


OUR BOOK SHELF. 


Discussion of the Precision of Measurements. By Silas 
W. Holman. (London : Kegan Paul, Trench, Triibner, 
and Co., Ltd., 1892.) 

This book deals with a subject that becomes more 
important every year, and its applications in nearly every 
science are both numerous and necessary. That our 
means of accurate measurement have reached a very fine 
stage, which is difficult to exceed, at any rate to a great 
extent, is well known, but results can be made of far 
greater value when subjected to a thorough discussion. 
In astronomy one may, perhaps, say that such discus¬ 
sions are carried through to their fullest extent and 
solving problems by the methods of least squares—a 
means of obtaining the most accurate values for the 
quantities sought after—is the rule and not the exception. 
To be able to find out the precision with which measure¬ 
ments have been made, whether by means of a yard- 
measure, the circle of a meridian instrument, or any other 
means, is at all times of great interest to the student of 
science, and the present work is intended especially as a 
course of study to engineers and for students of pure sci¬ 
ences, to present in a clear manner the principles on which 
such questions as, What accuracy is desired in the result? 
With what accuracy must each individual measure be 
obtained? and How trustworthy is the final result when 
obtained ? &c., can be answered. The material here used 
is, as the author informs us, the outcome of several 
years’teaching of the subject, and a study of the volume 
itself indicates that he has presented it in a form that 
will commend itself to its readers. The book is divided 
mainly into three parts. The first deals with the treat¬ 
ment of direct measurements, the second with indirect, 
and the third with the determination of the best magni¬ 
tudes of components. In the beginning the various sources 
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of error, in different kinds of measurement, are pointed 
out, and the reader is made familiar with determinate 
and indeterminate errors, deviations, general laws of 
deviations, &c., terminating with two fully-worked out 
examples relating to the balance and voltmeter calibra¬ 
tion. Part ii. gives in a clear way the methods of 
procedure with regard to indirect measurements, several 
examples being interpolated illustrative of the rules de¬ 
scribed. The third and last part is devoted to the solution 
of a certain class of problems, which deal more with the 
use of the instruments with which the observations are 
ma e, than with the observations themselves. Thus, for 
instance, in using a tangent galvanometer to find the 
best angle of the needle which will give the least errors of 
reading. This and several other problems, taking the 
cases when there are one, two, three, or more components, 
are thoroughly worked out. The book concludes with a 
series of illustrative examples. 

Traite Pratique d’Analyse Chimique et de Recherches 

Toxtcologiques. Par G. Gubrin. (Paris: Georges 

Carre, 1893.) 

This book differs in several important respects from 
ordinary works on analytical chemistry. 

The first three parts are concerned with the ordinary 
processes of qualitative analysis—wet and dry reactions, 
the separation of group precipitates, &c. As special fea¬ 
tures of these sections it may be noted that coloured re¬ 
presentations of borax beads and of beads of microcosmic 
salt are supplied, and that the reactions of the rare metais 
and of acids such as bromic, selenic, butyric, malic, 
meconic, &c., which are but seldom introduced into 
text-books, are fully discussed. 

After a short section dealing with the qualitative 
analysis of gaseous substances, the author deals with 
spectroscopic methods of analysis. In this part are 
described the various forms of spectroscope, and the 
modes of obtaining and observing both emission and 
absorption spectra. A table is given of the characteristic 
rays in the emission spectra of the different elements 
arranged in order of their wave-lengths. In connection 
with absorption spectra, chlorophyll, salts of didymium 
and erbium, potassium permanganate, and blood, includ¬ 
ing the treatment of blood-stains, are considered. Both 
emission and absorption spectra are illustrated by means 
of coloured charts. 

Part vi., which is by far the most extensive, is devoted 
to toxicology. The conduct of chemico-legal inquiries in 
cases of suspected poisoning by arsenic, phosphorus, 
hydrocyanic acid, chloroform, and chloral are first given 
in detail. Then are considered the general reactions 
and, where devised, the modes of separation of the 
vegetable alkaloids and the alkaloids of animal origin, 
the ptomaines and ieucomaines. This section is com¬ 
pleted by a full and historical account of the charac¬ 
teristic chemical properties and physiological action of 
the principal alkaloids. 

Quantitative methods only find a place in the last part 
of the book, where the author introduces the examination 
of potable and mineral waters, and the estimation of 
clays, irons, and steels. In this part the apparatus and 
methods used in the bacteriological study of water are 
also included. An appendix relating to the preparation 
and concentration of reagents and a full index are 
supplied. 

The prominence given to the reactions of the rare 
metals, the introduction of spectroscopic methods, and in 
particular the chapters on toxicology, make the work a 
valuable addition to the literature on analysis. It may 
be noted, however, that when dealing with the constitu¬ 
tion of substances like the alkaloids, the author occasion¬ 
ally uses formulae which are as yet far from being 
definitely established. 
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